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ABSTRACT 

PROBLEM TO BE SOLVED: To improve a resolution and to enable dry development 
by exposing a resist film containing an aliphatic compound for a pattern, 
sililating and developing with 0(sub 2) plasma. 

SOLUTION: A resist film comprising a photosensitive composition containing 
an aliphatic compound, especially compound having a terpenoid skelton or 
alicyclic skelton is formed on a substrate and exposed for patterning. Then 
the resist film is subjected to sililation to make difference of the 
silicon density between in the exposed part and in the nonexposed part. The 
film is subjected to dry development by oxygen plasma etching to 
selectively remove the area having low silicon density. As for the compound 
having a terpenoid skelton, hydrocarbons having a C(sub 5)H(sub 8) 
structure as the basic composition almost according to the isoprene low can 
be used, or oxygen-containing compounds derived from these hydrocarbons, 
compounds having different unsaturation degrees or derivs. of these 
compounds can be used. As for the alicyclic skelton, any monocyclic or 
polycyclic skeltons may be used. 
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Pattern formation comprises: (a) forming a resist film consisting 
of an aliphatic cpd.-contg. photosensitive compsn. on a substrate; (b) 
applying pattern exposure to the resist film; (c) applying silylation 
treatment to the pattern-exposed resist film; and (d) applying dry 
development to the silyated resist film. 

USE - Pattern is formed by dry development including oxygen plasma 
etching without using a developing soln. in lithography in 
semiconductor prodn. processes. 

ADVANTAGE - The use of the specific photosensitive compsn. provides 
silylation at lower temps, and in a short period of time to the 
pattern-exposed resist film. The result prevents pattern flowing. The 
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obtained resulting in highly integrated semiconductor integrated 
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s-2-^^;P5 L *x^;py^-;^£<o*»« : Ey5 L 
-f #u 7^ ; eyf-^7-tr^-~^^^^y^-;k^ ; o 

-MJ*^;k>U;k>7/tFUX O-l-ih^y 
X?;k>7/kKU>, 0-fh7t h*ne?xjk>7 

ykHU>a£os/7y tnu>s; n, n-v^^ 

Jk £<fctf> N, N-^fJMS^yj v>ft<!:<W 
[004 9] <fcOff£L<fck t - 7^;M * * »J I/- 

k xh+vx^;i//^^ui/-h, 3-**v$/0a 

M^M^Ulz-k t -7^;i/-3~^7^Jl/- 



[0 0 5 0] »«m±»t*-r5#*#©«i***ic 

^;i/%-9 s^xowa^l/K 1 0^1/%*^ 
9 5^XSr«iL-5i:j!MkK3»«fiTLTL*5. ft 

[0 0 5 1 ] $&, *5BWTffllr»6n*«*tta«S«<© 
^-XMBfiEflfcUT. S6tC7;U*U?IjStt*6SW 
S*Tt)J:K 7J!^*UPl«Ptta6fe*tt*l*i;LT 
tt, g 7 h U £ fc ttfi* £ »#T 5 G> £ « 

k dti&co*»*ttt, f^^icxxT-;k 7;io- 

;k 7^ >, <a>, X;i/*>7^h\ 7^H 

zcDms&t. ±E-»a: (3) TSt>^n^ 

fc^»*fctt±ia-lfta (4) Tleb£tiS{t;&fej£¥ 

[0 0 5 2] ft*, 7JU*UPlSPttS^WT§ft^«t 
LTtt, Sdffi-ftSC (2) T**n6ft^«l^ff*L 
^. C©ft^ftt*5^T» R 2 aUffi<D#«g0>*&£ 

j e<7)*ic7^^ , j^fc«igsic^'r^s^^LT 

[0 0 5 3] (a) 7JI/* , jBj»ttttffi, (b) 

»*»ih», ( c ) 3WH63=»I<D 3 -oomz^t* 
«3ttttt*ft»C*^T, 7;i/^ , JBJgttmi^#^4 3 IC 

±C-tta (3) T3Et)$tiSft6«S^tt-»3t 

(4) Tftbsnsft^fct, ±ia-ssa (2) t«*> 
$n*7;^»jni»tt«S:wr5ft&»(i:0*a&#^ 

JFSL<ffifr»&n«. $^>t^ ±IB-SS:iC (4) 

«o, «s*d**sRS : PSfctt7;u*Upr»tt»^^ 

^5^TfeftVi 0 

[0054] *KWTffl^en*«^ttai5fi»o^-x 
*BsJt»fcUT, (2) -c*sn«7^u;m* 

XXxJl/***, ^^h^lft:. X;i/^>75H^1 



(8) 
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[0 0 5 5] »IB*»©7^*UprBtttm 
KTafcJ&K* -ttS (2) ©R2HttS©W«S*» 

lite, *07JP*U?I*tt«**-r-B«#0*** 
tt» ^ftCD^lftSBtJl/ft^StT* 1 ^rJ^%— 9 5 ^ 

JP*U»«tt^+»t^*^n^*0, 9 5 

CO 0 5 7] -HIS (2) Tssn*7*u^ 

£o ±E-jttS (2) , 

(4) trz\t (5) r«bsn*ft^fttt, znzm 



{t£4& . is £ tfx ;u 7 * 7 7 ;* * >ft ftttfc £ # 

[0 0 5 9] ^ne>©ft^«!<D0ytLT. *#WlCtt. 
KU7xX;l/J*Jl,7*x£AMJ7l'-K v7xx;P 
3-FX^AhU7lx-h, 2, 3, 4, 4-fh7t 
KD+">^>77x/>-4-t7 h*/ >v7vHX 
Jl/7**-h, 4-N-7xnJl/7^y-2-/ h + -> 
7x^y77-^AXJI/7x-h, 4-N-7xn;b 
7 a y - 2 - * h^'>7xX^v?7 x /X^A d -X3\fc 
7xXjI/X;i/7x-h, 4-N-7x"Jl/7$/-2- 
^ h*v7x~JU5/77x£A2-±7^Jl/XJ[/7x- 
h, 4 -N-7x~Jl^7a 7-2 h*S/7xXJI/^ 
7^^7x-^7x-h, 2, 5-$>Xh*-> 
-4-N-4' -^hty7x^|/AW-^7xZ^ 
y7^A3-^W+y-4-t h*D^->7x-^ 
X^7x-h, 2-^h^v-4-N-7x-JP7xX 
fl^77x£A3 -*W+->-4-kHD + 5/7xr 
;i/X;l/7x-h, y7x-i^7t^M^>, ^7 

xr:;i/x;l/7^x;i/v77^^>, y7izji/y*zM 

X a-^fM>7^>hyl/-h, IfatfD-JH- 
[0 0 6 0] 



*£f£ffc£S MP 1-10 3 (CAS. NO. (8 7 709-4 1-9) ) 

BDS-105 (CAS. NO. (1 4 5 6 1 2-6 6-4)) 

NDS-10 3 (CAS. NO. (1 1 0 0 9 8 - 9 7- 0) ) 

MDS-203 (CAS. NO. (12 7 8 5 5-15-6) ) 
Di-Boc Bispbenol A (CAS. NO. (1 1 7458-06-7) ) 
Pynagallol tritosylate (CAS. NO. (2 00 3 2-6 4-8)) 

OTS-102 <CAS. NO. (75482-18-7)) 

DTS-103 (CAS. NO. (71 449-78-0) ) 

MDS-1 03 (CAS, NO. (1 2 7 2 7 9-74-7)) 

MDS-105 (CAS. NO. (1 16 8 0 8-67-4)) 

MDS-2 0 5 (CAS. NO. (8 1 4 1 6- 3 7-7) ) 

BMS-105 (CAS. NO. (1 4 9 9 3 4-68-9)) 

TMS-105 (CAS. NO. (12 7 8 2 0-38-6)) 

NB-101 (20444-09-1) ) 



[0 0 6 1] 



[*2] 



#F>fi¥l0-0l0752 



[0 0 6 2] 
[ft 6] 



£ 2 

*£!Mfc#S NB-2 0 1 
NBC-1 01 
DNB-1 01 
DNB-1 02 
DNB-103 
DNB-104 



[4450-68-4] 
(1 1 91 37-03-0] 
(1 14719-51-6] 
(131509-55-23 
[1 32898-35-2] 
(1 32898-36-3] 
(132898-37-4] 



DNB-1 05 

DAM-101 (CAS. NO. [1886-74-4] ) 

DAM-102 (CAS. NO. (2 8 3 4 3-2 4 -0) > 

DAM— 1 0 3 (CAS. NO. (1 4 1 5 9 - 4 5 - 6) ) 

DAM-104 /CAS. NO. (13290-80-1) 



-80-1) \ 
(13290-82-33 j 
DAM-201 (CAS. NO. (28322-50-1]) 

CH 2 0H@^T-<O) 
CF3SO3- 



/ v + 




o 



FDS-10 5 F-\OVs<jX CF 3 S0 3 




O 





CH 3 ^ [Oj 

MDS- 3 0 5 CH 3 XOV sf OC CF3S ° 3 

CH 3 \Q} 



I + PF, 




B F, 



C (CH 3 )g 




o 



(dyj-s' c io«- 



SbF 6 - 



Se f PF, 



S bF, 



[0 0 6 3] 
[ft 7] 



[0 0 6 4] 
[ft 8] 



(10) 
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0 

(0>C^CH 2 -S< BF 



CH 



OH 



CH3 CHg 



SbF 6 - 

<o)^-ro pf 6 - 



SO BF 



[0 0 6 5] 
[ft 9] 




■3-<O>s<0>s--{-{0> 



PF R " 



E t 



/ 



n-/5Vn 



E t' 



((CH s ) 3 C^5)^I + CF 3 SO : 



EC, H 5 Fe< C s H 5 ] PF 6 " 

[0 0 6 6] £fz, Tffiftl Ofcitf 1 1 l:^t3- K 
^^Affi, TfBft 1 2-1 4t*TX^*r:^Ate, ft 
1 5 (:ityXM>», ft 1 6 a 

[0 0 6 7] 
[ftl 0] 




0>jKO> bf 4 



OVlXO) As F, 





OVlKO) CF 3 S0 3 ~ 



h 8 c<0>mXO>-ch s pf 6 - 



OCH, As F. 



[0 0 6 8] 

lit 1 1 ] 



Cl-@>-l + -(0)-Cl SbF 6 - 



SbF 6 - 



<°>"<o> 

{O^-l'^Q^NOj BF 4 - 



[0 0 6 9] 
[ftl 2] 



<5>V 



BF, 



A s F 



6 



CF3SO3- 



OH-/5Vs + <° H3 bp,- 

CH 3 



OH 




BF, 



[0 0 7 0] 
[ftl 3] 



(11) 
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H,C 



H 3 C 




PF, 



S + SbF c ~ 



[0 0 7 1 ] 



^H 3 C0-^0)^-S + BF 4 



<°k:: c 1 



PF, 




AsF 6 - 



(9> 



o 

i! 



CCH 2 S 




PF, 



O 
II 



(OX r >-oso 2 -<@> 



c 

II 

0 

o 
fl 



CH< 



\ 



[o( c/ n-oso 2 -<0 

II 

0 



CH. 



0 

II 

C H C 

|„. c >" 0S0 # c * H i 

II 

0 



[0 0 7 4] £ bIC, TKftl 7~ffc;2 0^;:*? 

[0 0 7 5] 
[ftl 7] 

0 -.0 





[0 0 7 2] 
Hfcl 5] 



c i -{O^s o 2 -s o 2 



<2> 

h 3 c-@kso 2 -so 2 ^o)- 



CH; 

[0 0 7 3] 

Hfcl 6] 



o-<o)-so 2 -so 2 ^y 



C 1 



CH 



OCH 



[0 0 7 6] 
Hfcl 8] 




0 

NOS0 2 CF 3 
O 




(12) 



ftBB¥l(M)I0752 




F,C CF. 




N 2 

0 
rx 




OC0 2 C (CH 3 ) 3 



[0 0 7 7] 
[ftl 9] 



0, N /OS0 2 CP 3 





noso 2 hQT 



[0 0 7 8] 
[ft 2 0] 



Xi NO-S-R' 



O 0 

[0 0 7 9] £45, ft2 OK^Tj^, Cl fc^tfC* 
tt*»^*fcttr«ttft*»«L, R * It* -CF3, 
-CF 2 CF3 » -CF 2 CF 2 H, (C 
F 2 ) n-Z - *6ft*»^6a«Sn&iST?*S (& 

;k &cktf~FtSft2 l£?K*8a>&8«$*i*. ) £ 

Ac, xfc<ttfYw:, (1) l'p^fcttfnai^xfp 



(2) »&Ufc»#!BS:»«"r4^, (3) ^SLT* 
31, 7^*^*&tt7»J-^T*S*^ (4) ISOXJI/ 

[0 0 8 0] 
[ft 2 1] 



1-5 



[0 0 8 1] ftfc, ±7^lx>#»SrWrS3t»56*a 

[0 0 8 2] ^7*l/>#tt*«"r53t»5e*«l<!:l/T 
tt, ^7*U>, ^>*U>, -T>t>, 7X 

l/>, a^I/>, t:7xzl/>, as- r>yir>, 
s-<>^ir>, 7*tr^"7^U>, 7fr*U>, 7it 
U>, 7xt>ht/>, 7>h^ir>, 7^*7 >t 
>, 7ir7x^->hUU>, 7-tr7>hUl/>, MJ7 

>, tfir >, ^'Jl/>, <>^7x>, ^>^-fe>, x 
b77xrl/>, M^7x>, M^lttz>, ;nf-fc 
>, 3D^>, HJ*77"l/>. A^7x>, *<~J$ 
t>, t°7>KU>, *A>>, v^>77x^>h^ 
>, "OX [a] 7>h7t>, v^>7 [a. j] 7 
>h7-fe>, Of / [1, 2-a] <>r>, 7>h 
y [2, l-a] *7£-fc>, lH-^>\/ [a] 
□ ^>h [j] 7>h^ir>S^Wf ^x;P7^-;i/^ 
£«X^7**~Ml:&fJ; t7*U>, ^>^U>, 
<>x>, 7XU>, ^\7 P ^l/>, k^x^l/y, as 
-<>y-fe>, s-<>y-fe>, 7-fc*73 1 l/>, 7;!/ 
*U>, 7itl/>, 7xt>h^>, 7>Vy-t>> 
7)V*7>f*>, 7t7x^>h'Jl/>, 7ir7>HJ 
l/>, h'J7xri/>, tf|/>, ^U-tr>, t7?ii 
>, 7V<7x>, e-tr >, ^UU>, ^>^7x>, 
^>^t>, rh77xzl/>, A+it7x>, 

;Hfi*>, □ MJ*7^!/>, ^797 

x>, Ay^-tr>, tf5>hl/>, v^>7 
7xt>hI/>, [a] 7>h5i?>, v<>7 

[a, j] 7>h5ir>, <>t7 [1, 2-a] 
x>, 7>h7 [2, l-a] t7^t>, lH-^> 
»/ [a] ->^7D^>h [j] 7>h5-fc>Si£fc:Fn* 
->ft^tl^T^4-^/>^7vKft^ ; ^72U 
>, ^>*U>, >f>x>, 7XU>, ^7>l/>, bf 
7xzl/>, as-^>yir>, s—f>^-fe>, 7-fe 

^-7^l/>. 7)l*U>, 7xtU>, 7xt>hU 
>, 7>K^-t>, 7fr*y>T>, 7"fe7x*>MJ 



(13) 
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U>, 7ir7>h'Jl/>, MJ7x~U>, 9 

*1f7x>, A^tMr>, ;Hf-fc>. 3d^>, hU* 

*/W>, v^>*/7x:h>hl/>, 'OX [a] 7> 
h7t>, 'W/[a, j ] 7>h^-tr>, ^>r/ 
[1, 2~a] -f>r>. 7>b7 [2, i- a ] ^7 
lH-"0*/ [a] S/^O'Ob [j] 7>h 

(^hU7l/-hAcCt^CDm^#tf^n^o ^* 

££fcUJl/7**-Mt£$J : *7*U>£fctt7>h 
7-fe>lCt KD*;Wb£^£Wt*£4-*/>v7vF 

©*Wff$U*. Clftb0lb&^*ThU:f7^1/X 
jU7^^>j7A MJ 7l/-h, v^^H-K-^Ah 
U71/-K ^7^/PX^7^-^/^>, ^fOftl 
*SNAT-105 (CAS. No. [ 1 3 7 8 6 7 - 
6 1- 9] ) , *£0{fc¥BNAT- 1 0 3 (CAS. 
No. [131582-00-8]). #£OflS*RN 
AI-105 (CAS. No. [85342-62- 
7] ) , #£r)fc¥HTAZ- 1 0 6 (CA 

S. No. [6 9 4 3 2 -4 0 -2] ) , 
NDS-105, *£Ofti¥HCMS-l 0 5, 
ft#8DAM-3 0 1 (CAS. No. [ 1 3 8 5 2 9 
-8 1- 4] ) , *£Dfc*HS 1-10 5 (CAS. 
No. [3 4 6 9 4-4 0 - 7] ) , ^ifOft^fiND 
1-105 (CAS. No. [ 1 3 3 7 1 0 - 6 2 - 
0] ) , frEQit^UEP 1-10 5 (CAS. No. 
[135133-12- 9] ) , *£0fc«HP I -1 
05 (CAS. No. [41580-58-9]) *«|if 
Sl/K S^K, TEft2 2Mb2 6l^-rft^»^fi£ 

[0 0 8 3] 
Hfc2 2] 




S0 2 OCH 2 H^Q^ 



NO 



OZ 



OCH 3 



S0 3 ~ - X 



Z : 7>M^{,g 



•-«2». 




so 2 och 2 YoVno 2 



Gj— S O 2 0 C H 2~(0y N O 
OC 2 H 5 




[0 0 8 4] 
HK2 3] 



OC 2 H 5 

S0 2 OCH 2 




^2> 



NO 



OC 2 H 5 



OC2H5 




S0 2 OCH 2 --(^) 
NO, 



OC2H5 



OC 4 H g 




so 2 och 2 -<^oVno 



OC 4 H a 



OC 3 H 7 




S0 2 OCH 2 -{0}-NO, 



OC 3 H 



OC 4 H 9 




OC 4 H 9 



so 2 och 2 Yo) 

NO, 



(14) 
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[0 0 8 5] 
[ft2 4] 

OC 2 H 5 




OC 2 H 5 



OC 3 H 7 




OC3H 



OC 4 H 9 



OC 4 H 9 



pC 2 H 5 



OC 2 H 5 



OC 2 H 



OC2H5 

[0 0 8 6] 
[ft 2 5] 

OC 2 H s 



OC2H5 



OC 2 H 5 



OC2H5 



qc 3 H 7 



OC 3 H 7 



OC 4 H 9 



OC 4 H, 



so 3 - 





SO3- 







SO 





• (0 





* (O 




CHg 



CH 



' <o 








[0 0 8 7] 

[ft 2 6] 

OC 2 H 5 




OC 2 H 5 




OC 2 H 5 




OC 2 H 5 




OC 2 H 5 





OC2H5 OCH 3 [Oj OCH 3 

OCH 3 

[0 0 8 8] Cin6fl!)ftftftOtTS6tJffSL^fc0 
£bT, MJ*73\^X^7*-^AbU7^-h, v 
t7^3-H-^AhU7l^-h, x±7^PX;i/7 
*-;l^>, #£0ft¥HNAT- 1 0 5 (CAS. 
No. [137867-61-9]), #£Dft¥»N 
DI-105 (CAS. No. [133710-62- 
0] ) . 43<fctf, *£0ft*BNA 1-10 5 (CA 
S. No. [85342-62-7]) 

[0 0 8 9] *5BWt»l^n?>«)tttlftdc«llC*3V^ 
T, 3t*»i»tLTlSKHEftd*, fclix^/W F 
tft^HliatttttWr^ft&ttSfflV^d:, 1 9 3 n 

[0 0 9 0] ftfc. }OK8£*!fcLTtt, JMtWfctt* 
KU7xr;|/X;i/7^n^AhU7U-h, y7x-^ 
3-K-£AMJ7U-k 2, 3, 4, 4-fh7t 

J|/7**-k 4-N-7x-^7^y-2 - ^ h*~> 
7x-^y7^>)AX^7x- K 4-N-7x^ 
75/- 2-* h + i/7x^'/7^A-p-Xf 
)|/7xZ^7x-h, 4-N-7xrjl/757-2 
h^i/7x-Jl/v7^r^A2— t7^JUXJl/7x 
-h 4-N-7x-^7^y-2-^h + y7xZJl/ 
^7y~?A7x~;i/X^7x--K 2, 
v-4-N~4 ' -/h4->7x^il/^7xX 
)\/i/7*J~Vk 3 -#Jl/#* 4 - 1 HD+^xX 
^yUl^x-k 2->h^y-4-N-7x^7x 
~ ;l/ y7 £ A 3 - *>- 4 - 1 H D * *> 7 x 
^Xil/7x-h, y7x^XJl/7*r;l//^A v 



(15) 



*#fffj¥lO-010752 



7 xXJl/XJl/7*xjlo;7 b e n#n 

[0091] mn%n%m%*£mt. ^<-x® 

K^ftJCjJLT, 0. 0 0 ltW^S Ot^KflJEffl 

#ff*u>. o. ooi^Miim 3fc#ftft<08 

[0 0 9 2] Sfc, *J8WTffl^6n**3Ctta«« 
tt, (a) 7JP*UPl*ttl»B. (b) »*Wjt3W, 

(c) 3tS»49J<O3r>CD«»S:^*"r*^»l!0ft;* 
itBSl^XhT&oTfccfcX, »*«iitSS:*rf«* 

[0 0 9 3] £<D»#W±fflfcL ffii£<D»#*M:S£H 

U 3^o»j|»©4a*^7JP*UJ»«0»«fc«ko 
T, - (C = 0) 0-, -OS (=0) 2 - Sfctt- 

[0094] 7x/-;M4fc£fe£t -7>* 

2, 2, 2-h>J^POih^^H-rJk t'X 
-2' -^DDXh^y-^JH-fil', 2' - MJ 
/fJl/y'JJUh + y^JH-fik 2' -KUX^ 
Jl.yiJJl/Xh^y/fJU-fl 2' -HMV^P 

tfjP^UJl/xh^x^^i/x-x^, 2' -t~7^;i/ 

v ^ ^ v U M h + ^x-x;k fh7tKD 
fcf^xjl/x-TiK Th^hHa^^tf^xjl/X-T 
3-;/D^xh7t Fnt°7-^x~7^k 

KDtf7x;l/X-r;k 4-^h + yfhykHD^ 

XJI/X-XJI/-S, S-yfr>F, 1, 4 

>- 2 —1)IX-t)V, fh7th*D77X^X-f 

;k xh7b Fa?;*7 7Xjl,x-xJk 2, 3, 3 

a, 4, 5, 6, 7, 7 a-*#*fc h'D-7. 8, 8 

-MJ*?^-4, 7-**/^>'/77>-2~ <)V 

X-t)V, 1-Xh+yX^X-fJh 1-2' -57 

PDXh^^-X^il/X-T^, 

*S/X3\)l/X-x;k 2, 2, 2-MJ£nax3\)i/X 

-f-;k 2- hU/^->»j;ux^x-T^, t-7 

^JPX-xJk 7'JJI/X-xJk 4, 4' , 4" -MJ 
X-4' , 5* -y^DD75'M$F7xXJk^f 



;l/X-rJk 4, 4' , 4" -MJX-4' f 5' -v 
7n^7*;K^ K7xZJl/-/W-f^, 4, 
4' , 4" -HJX-4' , 5' -3-K7*JK^K 

7xxjk/^x~fjk 9-7>xu;i/x-f;h 

9-9' -7xXJl,-10' -**V-7>XUiUX- 
(MJ^DVX— rJP) , 1, 3-^>7y^7 

>-2-* ot/x-TMk ^>x^yf77'Ji^s, s 

-y^yHx-rik h U ^^x'J^x-f Jk h 
U x.?)Ws U ^x-x^, h U < 7 7 p d if;i/-> 'J il/X- 
xJk y^WV7 , DlfJl/yiJ.Jl/X-TJl', xX3\fc 

X-xJk fecfctf, t -y^I/^^^fyU^X-rJl/ 
Dt?;uxxx;k xf^xxfJk ^fjl/xxfJK ;* 

^y/fJl/XXfJl/, ^JP^tf/^JI/XXxJk t 
h7k Knt^x^xx^k fh7kHD77-^x 
Xfik ^h+yXh^y/^xXfJk 2 - M J ;* 
^y'J^Xh^y^fil/XXfJk 2, 2, 2 - MJ 
^□□xfil/XXrik 2-^PDXfJHXfik 2 
-T'atX^l/XXrJk 2-3-Hxf^xXrJk 
2-7MPXfjl/XXfJk 0)->7nu7)l*)lXX 
xJk 2-MJ/xJyvUJl/XxJl/XXxJk 2->x 
J^tXfJI/XXrik 1, 3-vx7X^-2-*x 
JPXXxJk t-7>il/XXfik yyD^y^XX 
rJk y^DA^yJl/XXfik 7'J^XXrik 3- 
7t>- 1 — - f^XXrJk 4 - h'J^^v'J^- 2 
~^t->~ 1 -fJl/XXfJk 9-7>XUJl/^^X 
Xfik 2-9' , 10' -^**7-7>X>j;Mx 
Jl/XXxJk 1 -trUxJMxJPXXxJk 2~MJ7 

il/XXfJk 4-t B 3'JJl/XXxJu, hU^^vU^ 
xxrik h'Jx^yUMXrJk t-Tx^x* 

x;k> u ^xxfik < v 7 p a kr;i/v u ;uxx 
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